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(54) SLOPE ANGLE SENSOR 

(57)Abstract: 

PURPOSE: To obtain a small size, light and low cost 
sensor capable of measurement with high accuracy by 
detecting the displacement of electroconductive liquid 
sealed in a frame to gravity direction as electrostatic 
capacity between an external electrode plate and the 
electroconducive liquid. 

CONSTITUTION: To a true circular cylindrical frame 1 
made of an electroconductive material, a terminal 2 is 
connected and its opening is covered with an insulation 
plate 3. In the half volume of the frame 1 , 
electroconductive liquid 4 (for example, mercury) and 
insulation liquid 5 (for example, oil) with smaller specific 
gravity than the liquid 4 are sealed for a damper 
purpose. On the insulation plate 3 surface, a semicircular 
external electrode plate 6 is placed to get an electrostatic capacity for the liquid 4, and a 
terminal 7 is connected here. A slope angle sensor 8 has a 180 degree measuring range and 
the terminals 2 and 7, the external electrode plate 6, the insulation plate 3, the liquid 4 and the 
frame 1 constitute a variable capacitor so that the electrostatic capacity between the electrode 
plate 6 and the liquid 4 varies with the displacement of the liquid 4 to the gravity direction 
accordingly to the slope angle. This electrostatic capacity is detected to obtain the slope. 
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fiT^itttSlTSfcftfc 7 U-Ai*i\Z$tX £ftfcK7l' 

-a n ©&«©«a £¥#©£«!** v> «¥#&T©£8t 
©*«ttH£# t . imwmxft&wsK&bWt v v 
-Artfc*tA*ftfcttB»«tt**w: o *>&«©*;* v> 

BMfc**ftflfc*MMUfcBtt©*MWHRi:. -®fl-«fi i0 
«fc**sn&-*©«H t t. 19137 k-Atc&^Sft 

if. 

[M&R2] «1|#&©fl5!R©7W-At, cfl71/ 

-Aow*i!n«*asM«iir«5iftftfit. ecus* 

«T^tt*T«fcftfc7 U-A|*K*tASftfc|*7 P 

P3»tt**fCflfc^LfcWK©»«W«fc. £©»* 20 
ftfc«D!r©WFfc* 6ft* - fcttmfcfftWWHs > 

[»*«3] *«*t«©^H#HSSftfc«tt©7 

XSn&St7 U-Art©^»©K£¥#©®«*5Wi 
¥»aT©**©»«***£. mriE*Bigfi-C?g$tttSi 

t>jt*©/jN$^«ftRttjR#t, tdiHiSi&ts©^ffiiciiia w 

*«tt«#iT»*8**t#5ft3£3KS211l,&¥n 

t, co^«a«K«»sn&-*o«^t. 

-a t sias n&«*©*p t a> s a * 1 1 1 1«» t -r 

fit. tfflffi&tS-CfB»ttffi-C«t>n&7^-ArtK» 
A£ftfc&7 U--Art©$^fflK&¥#©$8MB*5V>tt 
¥#ECF©£fc©i)«fi:S#t. fflEffiMK©*0Kflft 40 

fsmmmLK t •?i»n®mtf® s n* * 5 c«« i/t* 

fit. CO^flW«K!M«anfc-»«!>«Ti:. IWB7 

nr**5] «wt»!)-mi««H»anfc«i«o7 

l/-At, d©7l'-A©H0«B&Sfi*ttJre«5l'i«& 
ffifitfc*. ft«ttttftflHMEftftA.«HttK&. £© 

7u-/»ft©$i»©Ha*»©$a*sv>B*5>aT© 50 




&BB¥5- 1 7 2 5 7 1 

7 u-&mz$txi<wtm?&mm&®#*. 0 bjts©/h 

*V»WHt*#t. WiE7V—A©-«JB©aStflWH 
3J«tei£ft t -eHMftfiPff S ft * J: 5 fcttfl I, fc* PI 

t. c©*««6fc«*Sft&-*©<l^fc, Wffiftffi 
•Kfc»ll!Sft&IB*©«^ 6ft* C t tr 

[M*H6] »8&t*«©HBIIia<B!g3ft&1gi1*©7 

ffifit&S. S*WSrt^«£«tft-5BBSfit, C© 
■»«T«*t««T«t)ftfc7 1/-Al*Jfc»A«ftfc«E 
7 W-Art©#ffl©««¥#©§«*£^te¥#£rF© 

ea©#«tt«#i, WE7k-A©-fijiB©ss{cw 

EW«tt*#tT»«*S!S«fl»6ft*±5K:ttBLfc* 

fit, H©«.*««fclM8*ftfc-*ffliffFi. map] 
«fi«K*ttaftfctt*©JB?i*6tt4ttft»at 

[^©paifciBW] 
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[gg±©#Jffl#IF] *5BWI4±*X**T«*M4*« 
fer*«^tttfflSft*«*W-t>1}-KH-r* . 
[0 0 0 2] 

-^»fc«A*iRifcaTr**oftiitmtfc i b©^ h 

• A*7>XH-fe>1f©<k'5tC2^©-fe>Xn'rJMBJ 

©aocStttiS'f >^*>x©*fl:*^ NMa 
sttT^m-r.5 ! fc©*^fflSft 

[0 0 0 3] 

[*BW*t#ftL«fc3t-f-&8IH] €E*©«»ft-fe>U- 

w*fc£0fiv>#±i;*t-v»ttt>fcjSM£u*r<» s 

1**6 K J: o T jEa&ttatfBUre* 5 t V» 5 ft Atf & 

z>&m*& z ittb. <NWbA<rarpft « t n 3 

4. a sic. £attic«iftaixdts^sft«^A!(MBic 

[0 0 0 4] **WH«±©*3fc«*©*jfltte«*. 

iwn:mi»tAV4 1 t&< ma&mwv#. 
*s. esfta*0ft*. 5S»«-e*i»*aiWM»-fe>u-* 
jw»r« c t * g w t vj*. 

[0 0 0 5] 

[ss4»^-r*fc»©^g] ±BiWta*r*&» 

IC. *#lgtt*«*JS©fSS«©7U-At. ^©7U- 

A©KfljBaogs*«»«ffiTH5«aRfit. z.<»imwL 
t?^t*^a8T«ftftfc7 k-AW»ci*A3ftfee7 u- 

Art©«PM©Htf*»©»«»*V»tt¥»KT©#BI© 

8«te?s&t. saiaie»fiT^*fwaiTaftftfc7k- 
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i&tt&fti. ffleiUMS©*IIfKfneirai^*&7*ft 
[0 00 6] 

ffi«£*Stt«#i©IBI©#*£Sffii:LT«ffiU ft 
CO 00 7] 

c*»wo*js«3|] bit. ®mz*?mmm\z£r)> * 

[0 0 0 8] Hia^U04©*56K«DSlO*JS«9C 

»«©««© 7 l*—AT!, ^©7V-AllCtt^T2** 
**Sn*ti:t>C. «E7l<— A 1©W 3 

[0 0 0 9] 4 ttt&SSgififc 3 -C^tt«H-pg^nfc7 
U-A 1 WCftAStlft, K7 1/-A 1 rt©£«0BK 
¥#©£«(©*mft&frT. £©*«&&# 4 ti, flsj*. 

[0 0 10] 5liimE7l'-Alrtlc*'>/X-©B«T? 

cooii] 6 amsKmm 3 o>%mzmftmm&Mft 

5. 

[0 0 12] ±|B«fS©«^-fe>-9-8tt, 1 8 OS© 
*)ll/>ft»0'bOT. «T2. 7K©*«««6, 

«fc3»C^g3>7 i >1tt8jft£aoT^S©'?, 

# 4 m©imft*#tiMftA fc* c T3E<k-r «. 

[0 0 13] -Tftfcft, «Bi&t£3©JP3£t. fl-ffiffilS 
6fc»«tt«HMfc©«aO£31H«SS. »»«3© 

sim** £ . fl-asffifi 6 4 m©»««sfi 

SCfT-St. C=£S/ttfti. 
[0 0 14] 

[#359l©gassJgS60!l] *fcH5&V»l/Hl eKjRT 

^wosas^iswc'ssgiijij-r*. a*, cne© 

*5Mi©*a.5fi0M!©iMl!K:i3-3T. iWE*$89i©» 

[0 0 15] H5*HLH7©*«^fflS2©*»«llC 
fcv>T, ftSE*5S?8©lgi©ll»«tilcS&SAtt. 




(3) ftBS¥5-l 7 2 5 7 1 

L&3Itt©4fi©*1.g&ffifi6A, 6 A, 6 A, 6 ASS 

3 6 0«©iWj£i/>ysj$-3ttt>»c, 

^A-r*«mi4^fr 4 £gi7 U-A 1 ©««©¥#EJIT 

©njfi«aj t R»afluasa**q» & n*. 
[0016] a*, ««K3emrr«^ff«Ea2ji 

«±©3. 5, 6, 7. 8*©«R<Bfc$HMUTt>PI« 

20 [0 0 1 7] H8a»LHl 0©*5B9i©SB3©Sft**! 
t*HT. ttE*XH©3U©$lfiftlfc±lZjltt«£ 
«. fStt©»«ftK©7W-Al A©ffi«HPS8£85i& 
S3. 3-CftttttacS9fc£6C. K«ig«3. 3tC 

9 osffie*r6u&*njg*t©^fi?ffi«6, 6**-n 
LT'&wiB*f8w©siJfi«tR«a^ffl»**^en 

5. a*, C0£ltMlCSV>T. M«WR2:UT. P?^ 

3 ^M*C« 6 0 g&Bfc-f 6 U 4 4 5 g&fi 

20 *-f^LTEST5tJ;V>. 

[0 0 18] 01 laubBIl 3©*5SBB©S4©HJS 

wk*ht, M«a*«M©*i©n««t±ta**^ 

tt> «Jft»»0-ffi!lffirt»HS3*l£fflStt©7 U—A 1 B 

t. c©7U-AiB©Hn«s«»tt«Tr«5rt«i 

*ta«»*tf»©H!iW9t*fflV»*tit)K. 71/ 
-AlB©-MBJC^ffiffi«6£S:®Ufc^T, £©«£ 

3 l - t 8 c \z b t t>ne*s»i v>m 
%mtm*uitm»iktm*>ti*. as, 7U-aib 

©Hfflffitr«»{i©^gSffiS 6 A£KEl,Tt>«fcK, 
30 [0 0 1 9] 01 4 LSI 1 6©#fig]©S§5©3&SB 
MKStoT. *B*»9I©ll4©ldMli£fc*a*jftt 
tt. ftKHenOttKl 0&t8BL&fgigfc«fi©B«« 
1 1 C©.tlC5«^A-fe>t>-8DS«^ 

[0 0 2 0] IWB*»W©#SlB««Ttt7W-A 
1, 1A. lBftfc3f>rt-©B»Tr»«tt*fM:Dt> 
lfc«©/hav»«»tt«*5*#Al/&"b©K"3V»T»W 

40 a©*«v)«ftttttff5«»Ai/T<bmsaffffl»««t 

[0 0 2 1] 7P-A1, 1A. 1 B 1*1 leg®* 

«ff4fftf«tAb&««A"fc>*ICUTt)J:V». 

[0 0 2 2] Sfcfc, WIB*56W©#5IJIi«n7ttrtW*J 
*R»«©«#©71'-A1, 1A, lBSfflWfe© 
CttHTifcHiLfca*, **Wtt::tlfclH6'f» 7W- A 

1. 1A, 1 B&Eltea-a-SJlttCiO, *MS«fi6£ 
»*1-*«fcKf»r«lll*tt«* 4 ©®tt*ttt«tt^ 

K«flrr*»«-c»n«!i*^a»«T*oTfeJ:v». 

50 [0 0 2 3] 
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[0 0 24] (i) mm$t&anvt<Dyi>-&t. £© 
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ffi&«t?^tt8gTStonfc 7 u- Art ti* A£ nfcR 

V V- Art©£«©«£¥#©£&*3^a¥#«T© 
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[0 0 2 8] (5) »*3S2. 3, 4, 5. 6 telWB 

(i) ~ (4) &n«nuH«]»!ft6n«. 
m i ] *%^©^ i <D$mm&7ik?mi®. 

m 2 ] *%W<Dm 1 ©3?ffi0d©-S&)fc®rii60. 
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si. 

[08«v^@io] *»K©M3©sd(sf!i&^-rsiK 
m. 
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1 4 fcV> L0 1 6 ] *«H0!>aS 5 ©HJSWSwfUi 



1, 1A, IB :7V— A, 2 : 3 : Sg 

MK. 4 : *«tt«fe 5 : ®m&®. 

« *, 6, 6 A 7 :« 



8. 8 A, 8B. 8C, 8D:fi*fflt>*. 9: 
rt$ffi#ti:fcSB§!i1g» 1 0 : rt$ffi«. 1 

1 * E/ll§1&o 
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